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Abstract

An active MMIC L-band down converting mixer was designed by using GaAs FET with 0.5 gzm
gate length and 300 um gate width. Main circuit topology was cascoded two active FETs. It
consumed only 7.5 mA with 3V DC voltage supply. Conversion gain of 6.63 dB, minumium noise
figure of 5.06 dB and Input 3 Order Intercept Point of 6.4 dBm were obtained. The chip size is 1.86

g%EE

mm X 1.28 mm.
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Fig. 2. The schematic circuit of Triquant Owned
Model.
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Fig. 4. The schematic layout circuit with layout parasitic effects.
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Fig. 13. The photograph of the test jig.
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F%E H

k3 1. 929 24 vax
Table 1. The comparison of the performances of the mixer circuits.
Aol gt =4 @ KGFIS313:% & W]
B3l o] =(dB) 59 6.63 12
NF (dB) 44 (SSB) 5.06-5.98(SSB) 50
P-1 dB(dBm) -3.83
— - —fnput-3-Order | 0.993(NH=4)- 08— 05— NH=4% |
Intercept Point (IP3) | (@fi- £=900KHz) | (@f;~ £=000KHz) | (@f1- f=1000KHz) 23 x]of] AL
Output 3 Order 6.6(NH=4) 6.4 125
Intercept Point (OIPs) | (@fi~ £=900KHz) | (@f;- £>=900KHz) | (@f;~ f=1000KHz)
IF5=s} (MHz) 400 400 330
RFF=}+(GHz) 1.856GHz 1.855GHz 1.9GHz
/ Power(dBm) / =20 / =20 /=20
LOFa4~(GHz) 2.2056GHz 2.255GHz 1.65GHz
/ Power(dBm) /0 /0 /0
AP (V) 3 3 3
ARAFmA) 75 75 8
Isolation: LO to IF 33(@Prp-1n= %
(dB) -40dbmm)
Isolation: LO to 16(@Prr-1m= 5
RF(dB) -40dbm)
. 13(@Prr-1= & MMICE RF
Isolation: RF to IF(dB) " A0dbm) 2 Trap® LO Tfap—%
503 ANl

F) KGFIS3l & 0874 274 4 A0°2 349 £4& o83 Dual Gate GaAs FET hybrid %431 4H, & a7
o A= MMIC 322 3449 oA} gl 24s] 220 ohleh

fo

= ¥A418 slo] AF o9} AR el E
F7] flste] =ale] ApEaAdg 2B 7|esisich
Ao =xe] 93 BAS AlEdelAd gl &4
228]3l dual gate GaAs FETE hybrid® #|=shed
AR Z= OKIAF A4 PCSE B4
KGF1531" & 37 % 1o Zgs}e] vhdslgih

T AlEHo|d# EAFTe] ko] Tgolat =iA
o] W3l o5 1dB o|UZ AeXl4E 15dB o|UE
OIP:x 1 dB Axe] a2 A|Ede)ds} &xzte] A
5] AA|sle FARE AL vl5gt Axe] oS
o] 7bssict #A Ae] sl Ful= MMICY] A%}
Ao o A=) AdARE $A FalgolA 60 MHz A
= vpge] Aol =AMe] Ajhat Wt o) 5 AR
uf-9- g% AL glera sPssl 2 port o)A A
L of5sA 3] A3l MMIC A2F FAHY] o5
Zefste] ddE-g Folis Alo] vtk o|F ¢

o3 feedback < 23] dlo] Al e] ok HolA]

A

=x]0
—IéE'

ko] 52

©

=°le Aol =it

drshe Al d93s
o}

>
s, d

e

o

IL T

E3 B =i [F Fa7) 533 7o
GaAs MESFETE ©]4% MMIC cascode 739
mixerg 3Ve] Aol 75mA ¢ ARF 429 0 dBm
9] A 10 AZE 663 dBY 3t Wi o] 5ol

7FedE 1S3l

51

Triquant Owned Model(Intrinsic)
4+75 pm GaAs FETe| digh o3t 2R Triquant
Owned Model(Intrinsic)®] slelele] gk 2R3l

VTO=-1.77 CGDSO=273E-14
VTOSC=0 DELTA1=0.32
ALPHA=1.40 DELTA2=2
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BETA=144E-02 FC=0.80
GAMMA=584E-02 VBR=13
GAMMADC=5.84E-(2 RG=1.20
Q=200 RD=450
DELTA=0.56 R5=233
VBI=2 ROMET=0
IS=3.78E-10 KF=0
N=1.&4 AF=1
RIS=467 TMON=27
RID=0 XTI=3
TAU=300E-12 EG=11
CDS=5.35E-14 VTOTO=0
RDS=500 BETACE=0
0GS=1.00E-11 FFE=1
DGS0=4.26E-13

&k Lg=0.0046nH, Ld=0.090nH, Ls=0.010nH = 7}
2 AHgsidch
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